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(54) ELECTRONIC PART AND MANUFACTURE THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solder parts easily firmly, by depositing a metal layer 
made of Sn containing Bi less than predetermined in percent on an electrode lead wire to 
be connected to the outside. 

SOLUTION: A metal layer made of Sn containing by weight less than 4% Bi is 
deposited on an electrode lead wire 5 connected to the outside as an outermost metal 
layer 6. A semiconductor element is die-bonded on a Cu lead frame and is provided with -£ v 

a wiring connected to an external electrode. An underlay er Ni -plated film is formed on :* t N ^ P p 

the electrode lead wire 5 to be connected to the outside of the semiconductor device 
subjected to plastic sealing and lead forming, and then Bi is deposited on the metal 
underlayer as an Sn-Bi alloy film. This can make it possible to easily mount electronic 

parts on a printed substrate or a circuit substrate with solder at a low temperature and to ( j ] 

improve the reliability of the portion bonded with solder. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Electronic parts characterized by carrying out adhesion formation of the metal layer which comes to contain Bi less than 
4% of the weight in the electrode lead wire for external connection at Sn. 

[Claim 2] Electronic parts characterized by carrying out adhesion formation of the metal layer which to contain Bi less than 4% of 
the weight, and comes to contain Ag and Cu in the sum at Sn less than 4% of the weight to the electrode lead wire for external 
connection. 

[Claim 3] Electronic parts to which it comes to carry out adhesion formation of the metal layer which becomes the electrode lead 
wire for external connection from the simple substance of Sn, Bi, Ag, and Cu, or the multilayer structure of an alloy, and Ag and 
Cu are characterized by the remainder being Sn by Bi less than 4% of the weight in the sum less than 4% of the weight by 
composition by the aforementioned whole metal layer. 

[Claim 4] Electronic parts according to claim *, *, or * characterized by being formed on a substratum [ in which the metal layer 
which carried out adhesion formation becomes the electrode lead wire for external connection from Cu or nickel ] metal layer. 
[Claim 5] It is the manufacture technique of the claim 1 or electronic parts according to claim *, *, or *, and current density is 
1 .5A/dm2. The manufacture technique of the electronic parts characterized by carrying out adhesion formation of the metal layer 
with the following electroplating. 

[Claim 6] The manufacture technique of the electronic parts which are the manufacture technique of the claim 1 or electronic 
parts according to claim *, *, or *, and are characterized by performing annealing processing after carrying out adhesion 
formation of the metal layer. 

[Claim 7] The manufacture technique of the electronic parts which are the manufacture technique of the claim 1 or electronic 
parts according to claim *, *, or *, and are characterized by carrying out adhesion formation of the Au coat after carrying out 
adhesion formation of the metal layer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to electronic parts and its manufacture technique, such as a 

semiconductor device. 

[0002] 

[Description of the Prior Art] It enabled it to attach a semiconductor device in a printed circuit board or the circuit board by 
soldering easily conventionally by carrying out adhesion formation of the lead-tin (Pb-Sn) system solder layer beforehand at the 
electrode lead wire for external connection in a semiconductor device. Therefore, Pb was contained into the electrode lead-wire 
fraction for external connection at almost all semiconductor devices. Adhesion formation of the Pb-Sn system solder layer was 
carried out by plating or the DIP. 
[0003] 

[Problem(s) to be Solved by the Invention] However, soldering of the semiconductor device using the solder containing Pb is not 
desirable on an environmental cure. Then, by making a leadframe carry out adhesion formation of the palladium (Pd) which is the 
easy metal of soldering beforehand in recent years, while soldering arrival after an assembly is made unnecessary, the 
semiconductor device which does not contain Pb is introduced (for example, Nikkei electronics :no. 62 2, p 17 and 1994). 
However, if the material of an iron system is made to carry out adhesion formation of the Pd plating, since corrosion reaction 
would happen by the potential difference, the leadframe quality of the material had the problem that it was limited to copper 
material. 

[0004] This invention is desirable on an environmental cure, and it is not limited to a lead of copper material, but, moreover, 

soldering offers easy electronic parts which can be performed firmly and its manufacture technique. 

[0005] 

[Means for Solving the Problem] It is characterized by electronic parts according to claim 1 carrying out adhesion formation of 
the metal layer which comes to contain Bi less than 4% of the weight in the electrode lead wire for external connection at Sn. 
According to the electronic parts according to claim 1 , since Pb is not included in a metal layer, it is desirable on an 
environmental cure, and moreover, Bi is contained in Sn and an application object is not limited to a lead of copper material. 
Moreover, the melting point of Sn which achieves the duty of adhesion by Bi can be lowered, and electronic parts can be easily 
attached in a printed circuit board or the circuit board by soldering at low temperature. Furthermore, sufficient mechanical 
strength for a metal layer can be given, and also to a thermal fatigue, there can be few degradations, can solder to a printed circuit 
board or the circuit board firmly, and can raise the reliability of a soldered joint fraction. 

[0006] It is characterized by carrying out adhesion formation of the metal layer to which for electronic parts according to claim 2 
to contain Bi less than 4% of the weight, and come to contain Ag and Cu in the sum at Sn less than 4% of the weight to the 
electrode lead wire for external connection. According to the electronic parts according to claim 2, since Pb is not included in a 
metal layer, it is desirable on an environmental cure, and moreover, Bi is contained in Sn and an application object is not limited 
to a lead of copper material. Moreover, the melting point of Sn which achieves the duty of adhesion by Bi can be lowered, and 
electronic parts can be easily attached in a printed circuit board or the circuit board by soldering at low temperature. Moreover, 
sufficient mechanical strength for a metal layer can be given, and also to a thermal fatigue, there can be few degradations, can 
solder to a printed circuit board or the circuit board firmly, and can raise the reliability of a soldered joint fraction. Furthermore, 
soldering becomes much more easy by making a metal layer contain Ag and Cu. 

[0007] Electronic parts according to claim 3 come to carry out adhesion formation of the metal layer which becomes the electrode 
lead wire for external connection from the simple substance of Sn, Bi, Ag, and Cu, or the multilayer structure of an alloy, and Ag 
and Cu are characterized by the remainder being Sn by Bi less than 4% of the weight in the sum less than 4% of the weight by 
composition by the whole metal layer. According to the electronic parts according to claim 3, since Pb is not included in a metal 
layer, it is desirable on an environmental cure, and moreover, Bi is contained in Sn and an application object is not limited to a 
lead of copper material. Moreover, the melting point of Sn which achieves the duty of adhesion by Bi can be lowered, and 
electronic parts can be easily attached in a printed circuit board or the circuit board by soldering at low temperature. Moreover, 
sufficient mechanical strength for a metal layer can be given, and also to a thermal fatigue, there can be few degradations, can 
solder to a printed circuit board or the circuit board firmly, and can raise the reliability of a soldered joint fraction. Furthermore, 
soldering becomes much more easy by making a metal layer contain Ag and Cu. 



1 of 4 



12/6/01 2:27 PM 



http://wnAw4Jpdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 

[0008] It is characterized by forming electronic parts according to claim 4 on a substratum [ in which the metal layer which 
carried out adhesion formation becomes the electrode lead wire for external connection from Cu or nickel in the claim 1 , the claim 
2, or the claim 3 ] metal layer. According to the electronic parts according to claim 4, a few junction of an aging can be obtained 
by having formed the metal layer on the substratum metal layer which consists of Cu or nickel in addition to the operation of the 
claim 1, the claim 2, or the claim 3. 

[0009] For a claim 5, it is the manufacture technique of the claim 1 or electronic parts according to claim *, *, or *, and current 
density is 1 .5A/dm2. It is characterized by carrying out adhesion formation of the metal layer by the following electroplating 
methods. According to the manufacture technique of electronic parts according to claim 5, current density is 1.5A/dm2. By 
carrying out adhesion formation of the metal layer by the following electroplating methods, the particle size of the metal layer 
adhering to the electrode lead wire for external connection becomes small, and soldering to the circuit board and the printed 
circuit board of the electrode lead wire for external connection can be performed easily, 

[0010] A claim 6 is the manufacture technique of the claim 1 or electronic parts according to claim *, *, or * 3 and after carrying 
out adhesion formation of the metal layer, it is characterized by performing annealing processing. According to the manufacture 
technique of electronic parts according to claim 6, by performing annealing processing after adhesion formation of a metal layer, 
Sn is spread for a material, an alloy layer can be formed, surface Sn concentration can fall, and a whisker can be prevented. 
[001 1] A claim 7 is the manufacture technique of the claim 1 or electronic parts according to claim *, *, or *, and after carrying 
out adhesion formation of the metal layer, it is characterized by carrying out adhesion formation of the Au coat. According to the 
manufacture technique of electronic parts according to claim 7, the oxidization to the electrode lead wire for external connection 
can be prevented, and anchoring by soldering to the circuit board and the printed circuit board of the electrode lead wire for 
external connection can be performed easily. 
[0012] 

[Embodiments of the Invention] The electronic parts of this invention were replaced with the electrode lead wire for external 
connection as a metal layer of the outermost layer which carries out adhesion formation at the conventional Pb-Sn system solder, 
and the Sn-Bi system alloy with which the bismuth (Bi) was mixed as a metal which reduces the melting point to Sn (232 degrees 
C of melting points) which mainly achieves the duty of adhesion was used for them. Moreover, Ag and Cu were chosen as an 
addition metal for making easy soldering of the electrode lead wire for external connection. That is, Ag and Cu are added, using 
an Sn-Bi system alloy as a metal layer of the outermost layer of the electrode lead wire for external connection of electronic parts. 
In addition, any of only one of the two's addition or both addition are sufficient either, and it is not necessary to add about Ag and 
Cu. When adding, in the amount of said, the direction of Ag is [ an effect ] size compared with Cu. 

[0013] In addition, when Ag or Cu is added, it is easy to melt Ag and Cu that soldering becomes easy to Sn. That is, it becomes 
easy to melt Ag and Cu by the side of lead wire to Sn in the soldering paste at the time of soldering, and soldering becomes easy. 
On the other hand, since there are few contents of Bi as less than 4 % of the weight, in order to prevent oxidization of Sn, it 
becomes the enhancement in soldering nature by carrying out adhesion formation of the Au plating coat. 

[0014] Here, the content of Bi was made into less than 4 % of the weight for the plating crack the base of electrode lead wire is in 
sight at the time of a bending occurring, when it was 4 % of the weight or more (refer to Table 1). 



[0015] 
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[0016] If the base of an electrode lead is in sight, since oxidization of a base will happen, joining to a soldering paste will become 
inadequate and a bonding strength will be affected [ big ], the content of Bi influences the reliability of the soldered joint section 
greatly. In addition, at 3 % of the weight in table 1 , it is the mere crack a base is not in sight, and there is especially no big 
influence in the reliability of the soldered joint section. A bonding- strength test result is shown in the drawing 2 and the drawing 3 
. This bonding-strength examination is an examination with consideration to the term after a semiconductor package is actually 
manufactured until it is mounted by the set manufacturer. Drawing 2 is the case where the quality of the material of the electrode 
lead wire for external connection is an iron system, and if no less than 10% of Bi is put in, a bonding strength will fall greatly. 
Moreover, drawing 3 is the quality of the material of a copper system, and if the content of Bi exceeds 4% as compared with 
present Sn-Pb, a bonding strength will fall. In addition, "after mount" is the example which manufactured the semiconductor 
package, mounted immediately after it, and measured the bonding strength among drawing. Other pretreatments assume the 
archive from a manufacture to a package. 

[0017] for the enhancement in soldering nature, it is called less than 3% of the weight of Ag, and about 1% of the weight of Cu - 
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as — the sum — less than 4% of the weight of within the limits — Ag or Cu — one side was added as it is few Moreover, Ag is 
added less than 4% of the weight, for example, it is good also as 0 % of the weight, and it is [ Cu adds Cu less than 4% of the 
weight, and ] good also considering Ag as 0 % of the weight. It is higher to make [ many ] Ag, if the total addition was the same 
for an effect. 

[0018] In addition, the addition of Ag and Cu could be less than 4 % of the weight because a precipitation becomes early, a front 
face irregularity-ized and became granulative, and it would become easy to generate electric short [ poor ] and the improvement 
effect of soldering would become weak further according to a migration phenomenon, if it is exceeded. Although it is better to 
perform addition of Ag and Cu since a metal layer tended to oxidize at the time of adhesion formation, when forming the metal 
layer of Sn-Bi in the electrode lead wire for external connection by the dipping method (penetration method), when forming a 
metal layer with electroplating, non-electric-field plating, etc., there is little oxidization of a metal layer at the time of adhesion 
formation, and it is not necessary to perform addition of Ag and Cu at it. However, it is more desirable to add Ag and Cu, since it 
considered to oxidize at prolonged neglect or a next process at the time of the connection with a substrate etc. 
[001 9] Moreover, in case adhesion formation is carried out at the electrode lead wire for external connection, it is good also as a 
metal layer of the multilayer structure of the simple substance of Sn, Bi, Ag, and Cu, or an alloy, and in this case, at the time of 
soldering of the electrode lead wire for external connection, a metal layer carries out melting, is mixed and it not only adheres as 
one alloy layer, but it becomes uniform composition. Moreover, before carrying out adhesion formation of the metal layer, 
substratum metal layers, such as Cu or nickel, are formed in the electrode lead wire for external connection at the electrode lead 
wire for external connection, and it can consider as a few junction of an aging by carrying out adhesion formation of the metal 
layer on this substratum metal layer. That is, generally the bottom of a substratum metal layer (nickel or Cu) is Fe / nickel alloy, or 
Cu. Although this Fe / nickel alloy, or Cu may deteriorate by passing a process (formation or oxidization of a compound), and may 
worsen the adherability of a metal layer, and a crack may generate it to a part for the joint by the aging and it may result in an open 
circuit, if the substratum metal layer is prepared as mentioned above, it can avoid such a problem. 

[0020] Moreover, as the manufacture technique of electronic parts, it is a metal layer Current density 1 .5A/dm2 Electroplating is 
carried out on condition that the following. It is current density 1 .5A/dm2 It considered as the following because a particle 
diameter changed and soldering nature deteriorated with current density. That is, if current density is large, a particle diameter 
will become large, soldering nature becomes bad, and it is current density 1 .5A/dm2. By making it below, particle size of the 
grain which constitutes the metal layer adhering to the electrode lead wire for external connection can be made small, and, as a 
result, electrode lead wire for external connection can be easily soldered now. 

[0021] It is as follows when the above is collected. That is, it is characterized by having carried out adhesion formation of the 
metal layer which contained Bi less than 4% of the weight in Sn as a metal layer of the outermost layer, that is, covering to the 
electrode lead wire for external connection. And in it, Ag is contained in less than 4 more% of the weight of the domain in the 
metal layer which contained Bi less than 4% of the weight in Sn, Cu is contained in less than 4% of the weight of the domain, or 
Ag and Cu are contained in less than 4% of the weight of the domain in the sum in it. Furthermore, adhesion formation of the Au 
coat is carried out in order to carry out annealing processing in order to prevent a whisker, since the content of Bi decreases, and 
to raise soldering nature. In addition, adhesion formation of the Au coat is carried out 0. 1 micrometers or less in between from a 
unit atomic layer. The purpose which carries out adhesion formation of the Au coat is for lessening oxidization of Sn-Bi, and 
adhesion formation is carried out for avoiding that Au coat becomes thick and becomes a cost rise 0. 1 micrometers or less in 
between from a unit atomic layer, and it has sufficient oxidation resistance by 0. 1 micrometers or less. Moreover, although there is 
Ag, Cu, or the inclusion domain of both them with less than 4 % of the weight, this exceeds 0 % of the weight, and is less than 4 
% of the weight. 

[0022] Here, an operation of addition of Ag and Cu is explained. The configuration of Ag+Cu solves the technical probrem of 
three kinds of following Sn oxidization advance in the order of a process, and synthesizes and solves four kinds of technical 
probrems of the soldering nature after Sn oxidization. 

A: It is the A 1 : dipping method (in order to soak in what was fused, Sn tends to oxidize) at the time of formation of a metal layer. 
Ag+Cu is made to contain less than 4% of the weight for antioxidizing of Sn, Even when Ag and Cu are independent, they are 
good. In addition, if it is the same amount, Ag of the effect of antioxidizing is higher. 
[0023] A2: Electroplating (there is little oxidization of Sn) 

When Ag+Cu took the back process into consideration, made it more desirable to contain. 

B: Oxidization is looked at by Sn of a lead metal layer by the examination of 85 degrees C / 85% / 16 hours which is equivalent to 
one year every day of Japan to being left by the case of being long for about one year after a lead is manufactured before actually 
being used. It is good to make the antioxidizing contain Ag+Cu less than 4% of the weight. Even when Ag and Cu are 
independent, they are good. In addition, if it is the same amount, Ag of the effect of antioxidizing is higher. 
[0024] C: The technical-probrem CI : soldering paste when soldering electronic parts to a substrate etc. and Sn of a lead metal 
layer oxidize. It is good to make the antioxidizing contain Ag+Cu less than 4% of the weight. Even when Ag and Cu are 
independent, they are good. In addition, if it is the same amount, Ag of the effect of antioxidizing is higher. 
C2: If there is oxidization of Sn, soldering of the electronic parts by the soldering paste will be difficult, and a reliability will fall. 
As the solution, it is good to make Ag+Cu contain less than 4% of the weight. Even when Ag and Cu are independent, they are 
good. In addition, Ag+Cu acts as follows. That is, Ag+Cu in a lead metal layer is soluble in Sn in a soldering paste, even if there 
is oxidization of Sn, soldering becomes easy, the bond strength of a lead, a substrate, and a soldering paste is high, and a 
reliability improves. 
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[0025] As mentioned above, although the effect of Ag+Cu was as finally having stated to the term of C2, the antioxidizing effect 
in the process of the gradual term of Al , B, and C 1 was also compounded the middle, if it puts in another way - antioxidizing of 
Sn in each item of A, B, and C - soldering -- it will be said that it is easy, therefore the bond strength of a lead, a substrate, and a 
soldering paste is high, and a reliability improves 
[0026] 

[Example] Next, a concrete example is explained using drawing 1 . Drawing 1 shows the front view of the semiconductor device 
used as electronic parts, and 1 is a metal layer for in a die bond agent and 4, the resin for molding and 5 making electrode lead 
wire for external connection, and 6 making [ a semiconductor device and 2 / a metal wire and 3 ] easy anchoring to a printed 
circuit board or the circuit board. 

[0027] On the leadframe of example 1 copper material, die bond of the semiconductor device is carried out, and a wiring with an 

external electrode is also performed. To the electrode lead wire for external connection of the semiconductor device which the 

resin seal and the lead manipulation ended It is the Sn-Bi alloy layer (metal layer) which contains Bi 2% of the weight on the 

substratum metal layer further after forming a substratum nickel plating layer (substratum metal layer) with a thickness of 1 -3 

micrometers Current density 1.0A/dm2 Adhesion formation was carried out at 10 micrometers in thickness. 

[0028] Die bond of the semiconductor device is carried out on the leadframe of example 2 iron-nickel material. To the electrode 

lead wire for external connection of the semiconductor device which a wiring with an external electrode is also performed and the 

resin seal and the lead manipulation ended It is the Sn-Bi alloy layer (metal layer) which contains Bi 2% of the weight on the 

substratum metal layer further after forming a substratum Cu plating layer (substratum metal layer) with a thickness of 1 -2 

micrometers Current density 1 . 5 A/dm2 Adhesion formation was carried out at 1 2 micrometers in thickness. 

[0029] Like example 3 example 1, after fonning a substratum nickel layer (substratum metal layer) in the electrode lead wire for 

external connection of the copper material which the resin seal and the lead manipulation ended, it dipped into Sn-Bi- Ag (85-10 

to 5 % of the weight) which 280 degrees is made to heat, and adhesion formation of the metal layer with a thickness of 20 

micrometers was carried out. 

[0030] 

[Effect of the Invention] According to the electronic parts according to claim 1, since Pb is not included in a metal layer, it is 
desirable on an environmental cure, and moreover, Bi is contained in Sn and an application object is not limited to a lead of 
copper material. Moreover, the melting point of Sn which achieves the duty of adhesion by Bi can be lowered, and electronic 
parts can be easily attached in a printed circuit board or the circuit board by soldering at low temperature. Furthermore, sufficient 
mechanical strength for a metal layer can be given, and also to a thermal fatigue, there can be few degradations, can solder to a 
printed circuit board or the circuit board firmly, and can raise the reliability of a soldered joint fraction, 
[003 1] According to the electronic parts according to claim 2, since Pb is not included in a metal layer, it is desirable on an 
environmental cure, and moreover, Bi is contained in Sn and an application object is not limited to a lead of copper material 
Moreover, the melting point of Sn which achieves the duty of adhesion by Bi can be lowered, and electronic parts can be easily 
attached in a printed circuit board or the circuit board by soldering at low temperature. Moreover, sufficient mechanical strength 
for a metal layer can be given, and also to a thermal fatigue, there can be few degradations, can solder to a printed circuit board or 
the circuit board firmly, and can raise the reliability of a soldered joint fraction. Furthermore, soldering becomes much more easy 
by making a metal layer contain Ag and Cu. 

[0032] According to the electronic parts according to claim 3, since Pb is not included in a metal layer, it is desirable on an 
environmental cure, and moreover, Bi is contained in Sn and an application object is not limited to a lead of copper material. 
Moreover, the melting point of Sn which achieves the duty of adhesion by Bi can be lowered, and electronic parts can be easily 
attached in a printed circuit board or the circuit board by soldering at low temperature. Moreover, sufficient mechanical strength 
for a metal layer can be given, and also to a thermal fatigue, there can be few degradations, can solder to a printed circuit board or 
the circuit board firmly, and can raise the reliability of a soldered joint fraction. Furthermore, soldering becomes much more easy 
by making a metal layer contain Ag and Cu. 

[0033] According to the electronic parts according to claim 4, a few junction of an aging can be obtained by having formed the 
metal layer on the substratum metal layer which consists of Cu or nickel in addition to the effect of the claim 1 , the claim 2, or the 
claim 3. According to the manufacture technique of electronic parts according to claim 5, current density is 1 .5A/dm2. By 
carrying out adhesion formation of the metal layer by the following electroplating methods, the particle size of the metal layer 
adhering to the electrode lead wire for external connection becomes small, and soldering to the circuit board and the printed 
circuit board of the electrode lead wire for external connection can be performed easily. 

[0034] According to the manufacture technique of electronic parts according to claim 6, by perfonning annealing processing after 
adhesion formation of a metal layer, Sn is spread for a material, an alloy layer can be formed, surface Sn concentration can fall, 
and a whisker can be prevented. According to the manufacture technique of electronic parts according to claim 7, the oxidization 
to the electrode lead wire for external connection can be prevented, and anchoring by soldering to the circuit board and the printed 
circuit board of the electrode lead wire for external connection can be performed easily. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the front view of the electronic parts of this invention. 

[Drawing 2] It is the property view showing the relation between Bi content in the Sn-Bi alloy in the quality of the material of an 
iron system, and a bonding strength. 

[Drawing 31 It is the property view showing the relation between Bi content in the Sn-Bi alloy in the quality of the material of a 
copper system, and a bonding strength. 
[Description of Notations] 

5 Electrode Lead Wire for External Connection 

6 Metal Layer 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To solder parts easily firmly, by depositing a metal 
layer made of Sn containing Bi less than predetermined in percent on an 
electrode lead wire to be connected to the outside. 



SOLUTION: A metal layer made of Sn containing by weight less than 4% Bi is 
deposited on an electrode lead wire 5 connected to the outside as an outermost 
metal layer 6. A semiconductor element is die-bonded on a Cu lead frame and is 
provided with a wiring connected to an external electrode. An underlayer 
Ni-plated film is formed on the electrode lead wire 5 to be connected to the 
outside of the semiconductor device subjected to plastic sealing and lead 
forming, and then Bi is deposited on the metal underlayer as an Sn-Bi alloy 
film. This can make it possible to easily mount electronic parts on a printed 
substrate or a circuit substrate with solder at a low temperature and to 
improve the reliability of the portion bonded with solder. 
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1 

imrnm 1 i n®tmmfmv - sntBi 

ft 4 fiffl%*^W LTSr-S. ifeMJI ftfl«j£ Lfc -T fc 

m#m2l n»SSWB«SU-K*fc:. SnteBi 
ft 4ffi;g%*^ AgtCu ft£fTC-4fiM%5faW3-* 

t.l 

IT (To 

[HW0H3] 5MHatffl««U-t<fft(c, Sn, B 
i.Ag, Cu^>**«.L<ti^A«*m«S*»6** 10 
&HJR fcfrtHEWt 0 . tt£&M*>£tMB£?B 

i #4 fifi%*St. AgtCu #£fPC4ffiM%*$iL 

4 tttrnm 3 svmnmrma. 

im&m 5 1 m&m 1 twm&m 2 twrnmrn s 

[M*JM6 ] IS^JS 1 4jfc«IB*JS2 ajfeJiia*JB3 

*^(if9*Ji4gE«c7)m^gp n a p0^g^T'ft^T, A 

itaki-s^^iftwiBiarife. 30 

[00 0 1] 
[00 02] 

«u- wttt, =?>tb®-® ( p b - s n > &*mmz 

tt*#*LT*J<£fctcJ:0 „ «ftfc7-L>yhBS«>0 

nnmizii, nimmiwm v - p b ft^^r l 
tiz£ r,xttm&f&ztixwz. 

[00 03] 

C«ffi*«lfifcU«t d L*»U Pbft-£tf¥ 

^'•7 A (Pd) ftWU-K^-AteflfcHSfiStfT 
tJ< i kt. ffl»AT«<o*fflfJ«F*Wfc:-*-* fc i: t 
Pbfc*4*v*¥**§Ea>WBrtS*i.T^4 <«£ 50 
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Hf. BIIXU^ ho^X :no. 622. p17, 1 
9 94 ) . L*»U Pdft-)SIJ S l&K*)ttftfc:f<ft»B 

[0004] itfflWItt. 8WS««LfclF4 L < . IH*f<9 

[000 5] 

fcL JWraafiffl«SU-H*fcl. SnfcB i ft4ffifi% 
i^^LT&£#SBfttt^j£L*:£ t ftfM&fc-*- 
£ fctf>V* 6 . B93RJf l IBSUam^FfflMMc <£ & t . &K 
HfcP b **a*l^-t««S«3Lhjff* L < , l,fri> S 

3llSS:l*fe* & - fc 3&«TS , SS3K»(c*f LT fc^flsfii^ 

[0006] mmi2umv>Wrm&te. iwssagimm 

SU— SnfcB i &4fifi%*j?(u AgtCu 

ft ^ W - "C 4 fifi %* jH ^ W LXtch ft L 
fc£fcft*HSfc"*-* IS^2lE«s^ : ?gl5 
*feJ:*4:. ^®ii^Pbft-i-^^twc^l^^±«F 
iL<. LH S nfcB i Lfct»OT*otlffl 

X®m<7)&B ft WvTT S nOlbirftTtf 6 <T fc , 

i&^i&mx-Wrm&zyv > hmm.^mmmmz^mn 
mzk^x^izmttn&zttfx-^h. ttz. &mm 

¥BB#(tT'& . ¥E9»^h0fl|«(ttftiaW>& i t tfX' 

*i>. zmz. &mmizA S bcxi£ttZit&zk 

x\ ^BB#tt* { -;i^(c^^. 

[0007] mte3&m0i&¥mut* nummm. 

FIWC. Sn, Bi, Ag, C u L<ti 
AJB^flcfilSTB i ^4ffla%*)S\ AgtCu 
t vyxtb h . I9*3g 3 KttoVHMMz J: « fc . 

tsn tfDiusftTtf & - fc . fsv^wcm^FaMfc 
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Slit A g b C u d i: T\ ¥fflf»W-« 

[0008] m^m49SM<Dm : FMi. lit 

tef^«2£fcW«JB3k:*Hvc. ^gp^fflm^U 

*>t** . m^MAsdm<7MrFm^zt h t . im« i io 
t warn® 2 1 tzitimm 3 ^« *c mt . &mm * 

Cut L<(iN i *>4>&£Tia&JKJl±W£l£Lfc.~ £: 
[0009] §93RJ15 Ji. §B*JS 1 *fc»4»*3i2 4fc 

tilt im.3 &tzi±mmm4imnm^ffncoww}mT 

•Cfc & . If^JH 5 l^om^gP^^SSjt^lci & i: . 
T&fUg&tt*^#;-r£ i i: fc J; 0 , 9HNmm*M 0 20 

[ooio]i*j|6(i mxmi £tzi±mmm2&tz 
a^srr-kfcij:^. s n ^-^w^a lt-^jb we 

ZbifiX'%&. 

[0011] fB3<JS7ii, Ift&Bl *fcUJ»*JH2*fc 

m#ms?m<7>m? 
BNMm&smt i h t . tmmw&mnm u - 

[0012] 40 

fi!*coPb-sn^ffl^^.T. ±b Lxmm<r>ikm 
t*fctSn (M2 3 2X:) (c % ^KiafriSTS-tf: 
6&Ek LT t'X7X ( B i ) tS-tf Sn-Bi jR£ 
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[00 131 3rfc. Ag4fc«cu*jfiairr*k, ^ffl 

h4«OS n tC^LT 'J - HttRkOA g^C u tfmMLg, 

[0014] ££T\ B i «t-^S^4fifi%*SSi: t 
jfctf>«. 4fflS%m±-Cfc§i:, ifliW%X«rK:flHiU- 

S (^1#HS) . 
[00 15] 
[^1] 





U - K A'ftDXtt 


0?6B i 




1 96B i 




2^B i 




396B i 




4 96B i 


(SRikJLiL) 


5%B i 


^ 5 ^ » (^iftax-) 


1 OfcEB f 





[ o o 1 6 ] «su- v<omm { fLz-& t . »fi<oK-fb 

BBtSf^»«fSIRttte*:& < ^S^-S . » *J , * 1 + 3 * 

0. 10%t,t7)Bi$-Atil»i:^5SJg(i^:#<iST-r 
HatiftBRwHWr**). «ff*)Sn-Pb 
kttRLT, B i^W«*<4%5:fax-S)i:«^^K{i 
ffiT-TS. 4*3, r after mount j bli. *mtfr1 

[0017] *BBW*ttt«rt±Ofci«C, Mz.\$3m& 

%%.m<7)A g i afi%g«oc u b v> a «t o £ . ^tf 

T-4Ma%*i«<?3lfBgi^T'A gtcu coMix*^- 5 3:< fc 
SDLTCu{40ffiM%fcLTt>i<. ifcCuMM 



5 

tooi. 8i^fc. as. cu <o8sJus//4 mmx^m 

fittLTiF^-^fcr'SrO. 4ft v>f >- 3 >mmz 

*'J — M8fcSn-B iflMfcJRJBfc-r-f -x7l£ (*SjS 
ft,£i7.^v«DT\ AgfcCu<^:^n{iffoft:Wi*J:^ 

u^Mifi^SKT&i^. ftft\ £«|gk9lfcS&£ 

[ooi9i4fc. ftt$immnmv- vmiznmm 

n, Bi, Ag. Cu(D%.fai>L<i*&&%:t'<D&mffi 

&co&mmt lt i, «fc < . ^HMKttmw u 

JBfc«*»Jfc*-*f«^ JMI«NKfflmiU-HlftfcCu 

i> L< «N i ^OTifi^KJISrffMtr *J* . i»T* 

Jf (N itLOiCu) tf>T»i, HRtPe/Ni^A 
4«iCutW. ^COFe/N i££4ftl4Cuii. 

it) . ^H««ft3|Ht36:JB< U S^^i-^T^^) 

±K« «fc 5 fcTtt&WHtrfSMtTiJ < fc . J: -5 

[0020] 4ft. *FaMW>18£fri£fc LTtt. :&JR 
Ig^rlSfifiM 1 . 5 A/d m 2 £TF0>&tf-cra#> -5 £ 

■rs. «aw«£i. 5A/dm2 mrtLft^ti. * 

< =flr-> -C¥ffltftfttaW< * 0 . «a«JK 1 . 5 A/d 

[00 2 1] «±*4fc«>*fc» aTWidfc:**. -r 
S n(CB i £ 4fira*ftfr5Lfc&B»frf<f*£ 

LT. SnfcB i £4fi*%*^WLftA«JIfc:. $ 
6 (£4 fift%5fc??Stf> WCA g L . 4 ft{44 MM 
%^m<7)fm-CC u fc£Kr U 4 ft«-^tf-C4 
fficr>®MX'AgbCu$:-&1i-t2>. Bi^t 
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JbWJ«St < * -f £ R&jt-f !> ft *>T--/U 

fcfHHBjaW* . Srfc . #fiUK^**»6 0 . 1 mlMT 

<oiBfcAuftii*f*sit«jaw4. Au&ft^fmtjww 

«BWI±. S n-B i «IM:SiWr<tifcft7ft'). 

t*. a ugii«)i< ^o-r h r -y 7t*^«J stt 
&tz#>X'h*). o. l/xmjaTT'+^njfM-fbi*^'* 
4. 4ft. Ag4fti±Cu4ft{±-eix^M^r^ : fi"®ffl 
10 {44aS%*Sffc*S* i . i*U40M«%SiHjtT4S 

[0022]^t\ AgtCu W^Jn^ffltOt^T 
It**"*. Ag + Cu«Wl OTMffllWSnB 

A : &awajB)£i& 

Al : x-f 7 7U (^UlLfttcOtcatt^ftW?. SnA> 
S n <0K^R&±^ft*f)tc: , A g + C u £ 4 

[ 0 0 2 3 ] A 2 : ^^46^ ( S n WlWfctii** 
^) 

Ag + Culi ItrS^MWii:**^***^* 

i ¥^-tffl 8 5t:/8 5%/i6 mwuMrc* 
v - Franco s n tzm&SL*>tL& . -€-»iwfei»jt 

30 fc, Ag + Cu5-4li%*il#t§«ti:v\ Ag 
i^^Ag^lSU. 

[ o o 2 4 ] c : asRftifjcs^aMii^Baw-rt-* t 

C 1 : ¥H^-X h . U - H AJR^CO S n imftti . 

-e^)lMHK±t^ A g + c u 4 fi-tt%5to?f#W$-£& 
fcJ:^. AgtCuJiftniu. =Sr4J, WHWj±co 

C 2 : S n<0lMb&<&& fc . ^IB^.--X h tCj: -&^gP 

fcLT, Ag+Cui^4lI%*i^§«i:J:^. 
AgfcCutt*ilrrt.J:i\ =5:^. Ag + CuilKT« 

H ARJB+<0 A g+Cu tfmm Ls Sn <0^^* { S> r> T 
[0025] m±Oi a fc, A g + Cu^*l±, 

l, B. ci<^^i«-colWI:l»jb»»«>»^**iX: 

50 fc<7)i:^^. S^jfti.tUf. A, B , CCOS-JHT^Sn 
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[00 26] 

SUH-i. HI (is ^^.3.k&6^te§£ffiOiErHI2 
t^LTiiD. 1049***^ 2ttft»7>f^ 3(4 

^jk^hjw. 4(ijaygffl{aiig, 5(i^a5«^fflm®'J 

- k«l 6 (ir y yhmemsmR^tmtifz** 

fcr*-* *:#>OikSJf T-#> •& . 10 
[0 0 2 7] 38*0(1 

»IItf>»T Lftf^MS^^iiffll® U - H* 
(c. J¥S l~3wm«T*N i#>r>£Jl (Tffi&M) 

%*trSn-Bi^^K (&BJB) £*SHK*1. OA 
/dm* TJ? § 1 0 m&fHHgft Lfc . 

[0028] m&m2 

— Htat. J¥§ 1— 2//mC0T«fiCu^o#M (Tifi& 
KB) fcJBJSLfcft, 3&fc*^Tfl8&JSMLt(CB i * 

2 sex-atr s n - b i ( ) *n%smm 

1. 5A/dm2 1 2 /im L£. 

[0 0 29] SlSfe0!l3 

Slffeffl 1 1 mWHz LX . Sliig^ifefc JlV -V - K AiXOtt 

<Ttt*IUI> . SJttftUfcfiK 2 8 0&(;:Jiif&£-£TU 30 
&Sn-B i -Ag (85-10-511%) 4»(C-r-f 
•yTU ff§2 0Aim<^K®£tt^j£L*:<, 
[00 30] 

[^coss*] ig^js i imnn^thiz*. zt^ &m 

JglzP b fc***^OT9W*fflth#4 L< . Lj&»fc S 
nfcB i mLfct^^»B»ftWIW«U- 

ttfttt* £ fc * . 3 & «c. £®JB(c+fr3:18*SW 40 

[0031] te^ia 2iesi^m^ia(c ist. ±mm 

izP b fc*44^m3B8W*LhiJ4 L < . Us&»t S n 
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tSn fljfflbSfc TW* i fc * J "C & . ffi v ^iajgT-m-7-Si5iHi 

try y bmetmrnfflSLtztmitiftzx -?t®wazw 
fttt i ^ k **c& s . ^ tz „ &mmiz-\-ft%:mmmg. 

<.7>jy hffls^iHHRfcMHfc^Baff (res . ¥ 
[0032] mmismmnwffmhizt&k . &mm 

(CP b fc*4*V WT8WW*LL#4 L< , S n 

(c b i t-sf* t fc i> <o"C*> -5 -c » y - h 

tsn ogj^^Ttf & £ k „ <£v ^^a^g•cmT-^s^5lS^l 

2:7- y ^ h fflK^WSIRfflKte^ffl #(tte <k ~> X^mzJH 

>r 1 3&«r & . mimzM tx %>&iwy% 

[0033] 19*314 geMcom^SBp a r,(Ci £ fc . PT^PS 

ittztmM2trcimM3(7)Miztnt. &mm 

fc-c, gn^aiw^v^&mit^si. iff* 
3i 5 ieaw^^iftwsEejjrffitc J: * t . m^JK^' 

1 . 5 A/ dm 2 WTOlgrvX >y 4f ffifc; J; -a T^feSWt 

fMBiww-* ztizx*). mmmmwu - h*isi(c# 
[0034] M*ja6ie«Kom^auia^^si^(cJ:^ 

* y - H«tf>ia»a«R^ry v > atK'^^BBWtte <t 

«Kftttta«teff d - k^T# *. 

[HI] ^<O^JJ<7)^a5if?i<7)IE!lnllT**>-5. 

[E92] ttJRWtJKfctJtt&Sn-B i B i"^ 

[S3] «ai«*fllfc:*J(t* S n - B i ^*«0B i # 

t m^mzvmi&z^tmwx'fr z> . 

5 ftmgyHray-Kift 

6 ^sb 
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5 *&m&mmmv - k* 



[02] 



F e N i —4 2 A I I o y ^ 



after mount 

*98*nzn 

423K/16H 



-358K/991UM/16H 
-3&8E/1MH 




: 503K max 



[H3] 



35BK/B5SRH/10H 
3S6K/1 Hit 




(QFP04B-P-1 21 2) 
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